A Gram-staining-positive, non-motile, non-spore-forming, coccus (strain 140805-STR-02 T ) was isolated from exhaust air of a pig barn on Columbia Blood Agar Base (Oxoid) supplemented with 5 % defibrinated horse blood, Streptococcus selective supplement and 0.5 mg erythromycin l À1 . The strains shared high 16S rRNA gene sequence similarity to Jeotgalicoccus pinnipedialis (98.6 %) but only a maximum of 94 % sequence similarity to all other species of the genus In this polyphasic taxonomic study, strain 140805-STR-02 T isolated from exhaust air of a pig barn was investigated, which is phylogenetically very closely related to J. pinnipedialis.
The genus Jeotgalicoccus was proposed by Yoon et al. (2003) , initially on the basis of two species, Jeotgalicoccus halotolerans (type species of the genus) and Jeotgalicoccus psychrophilus as a novel genus within the Staphylococcaceae (Firmicutes). At the time of writing, the genus consisted of nine recognized species including Jeotgalicoccus pinnipedialis (Hoyles et al., 2004) , Jeotgalicoccus marinus (Chen et al., 2009) , Jeotgalicoccus huakuii (Guo et al., 2010) , Jeotgalicoccus aerolatus (Martin et al., 2011) , Jeotgalicoccus coquinae (Martin et al., 2011) , Jeotgalicoccus halophilus (Liu et al., 2011a) and Jeotgalicoccus nanhaiensis (Liu et al., 2011b) in addition to those listed above. As pointed out by Martin et al. (2010) , a wide distribution of species of the genus Jeotgalicoccus can be assumed. Watanabe et al. (2008) recorded by molecular analyses of bacterial community in fed-batch composting reactors that 50 % of sequences in a clone library could be classified as representing J. pinnipedialis. Two genera, based on the description of single species were proposed later, which are phylogenetically closely related to the members of the genus Jeotgalicoccus. Nosocomiicoccus ampullae was proposed by Alves et al. (2008) as a species most closely related to J. pinnipedialis, showing a 16S rRNA gene sequence similarity of 94.1 %. Based on a polyphasic approach the authors proposed the new genus Nosocomiicoccus, but recommended that J. pinnipediales should be retained in the genus Jeotgalicoccus. Recently, Aliicoccus persicus was proposed by Amoozegar et al. (2014) . This species was most closely related to J. aerolatus. Amoozegar et al. (2014) did not perform a detailed comparison with J. pinnipedialis in their study.
In this polyphasic taxonomic study, strain 140805-STR-02 T isolated from exhaust air of a pig barn was investigated, which is phylogenetically very closely related to J. pinnipedialis.
Strain 140805-STR-02
T was isolated from exhaust air of a pig barn after bioaerosol sampling in the framework of the investigation on the composition of the bacterial community and antibiotic resistance. Sampling was carried out isokinetically at one stack of an investigated pig fattening plant (anonymous) in North Rhine-Westphalia Germany using the emission impinger according to the methods of G€ artner et al. (2016) . Sampling solution for the deposition and enrichment of the bioaerosols was a sterile and cell-free NaCl/phosphate buffer. After sampling, the probe tube and inlet tube of the impinger were rinsed with the buffer solution. The rinsing suspension was mixed with the corresponding sampling suspension. The resulting suspension was cooled at 4 C until further cultivation, which started latest 24 h after the end of sampling. For quantification and isolation, 0.1 ml of serial dilutions of bioaerosol suspensions were plated in triplicates on Columbia Blood Agar Base (Oxoid) supplemented with 5 % defibrinated horse blood, Streptococcus selective supplement and 0.5 mg erythromycin l À1 and incubated at 37 C for 48 h. Strain 140805-STR-02 T was obtained from highest bioaerosol dilution which resulted in visible colony formation on the agar plates.
For routine cultivation strain 140805-STR-02 T was grown aerobically at 37 C on tryptone soy agar (TSA, Oxoid). Morphological properties, Gram-staining and cell morphology were observed by phase contrast microscopy (1000Â magnification, DFC 3000G microscope, Leica) as described by K€ ampfer & Kroppenstedt (2004) .
For phylogenetic identification the 16S rRNA gene of strain 140805-STR-02
T was PCR amplified and sequenced by the Sanger method using the primers 8f and 1492r (Lane, 1991) . The final sequence was obtained after manual correction based on electropherograms using MEGA5 version 5.2.2 (Tamura et al., 2011) . Unclear 5¢ and 3¢ ends were removed after sequencing and partial sequences were concatenated based on the alignment of overlapping nucleotide sequences. The final sequence was 1407 nucleotides long, spanning gene termini 56-1445 (Escherichia coli numbering; Brosius et al., 1978) . The first phylogenetic placement of strain 140805-STR-02
T performed by BLAST analysis in the EzTaxon type strain 16S rRNA gene sequence database showed the highest 16S rRNA gene sequence similarity to J. pinnipedialis CCUG 42722 T (98.6 %) but only 94 % or less sequence similarity to all other species of the genus Jeotgalicoccus. For detailed phylogenetic placement of strain 140805-STR-02
T the 16S rRNA gene sequence was aligned with SINA (v1.2.9) based on the SILVA seed alignment (Pruesse et al., 2012) and added to the 'All-Species Living Tree' Project (LTP; Yarza et al., 2008) database release LTPs123 (September 2015) using ARB release 5.2 (Ludwig et al., 2004) . Phylogenetic analysis was performed including all species of the genera belonging to the Staphylococcaceae, Jeotgalicoccus, Aliicoccus, Nosocomiicoccus, Salinicoccus, Macrococcus and Staphylococcus. Selected type strains of species of the genus Brevibacillus (Paenibacillaceae) sequences were used as the outgroup. The respective alignment was manually corrected before tree reconstruction. A neighbor-joining tree was reconstructed with ARBNeighbor joining by using the JukesCantor correction as evolutionary model (Jukes & Cantor, 1969) , a maximum-likelihood tree using RAxML v7.04 with GTR-GAMMA and rapid bootstrap analysis, and a maximum-parsimony tree using DNAPARS v 3.6 (Felsenstein, 2005) . All trees were based on 100 resamplings (bootstrap analysis; Felsenstein, 1985) and 16S rRNA gene sequences between E. coli positions 128 and 1443 (E. coli numbering according to Brosius et al., 1978) . Pairwise sequence similarities were calculated using the ARB neighbor-joining tool without using an evolutionary substitution model.
Phylogenetic trees (independent of the treeing methods) showed the distinct clustering of strain 140805-STR-02 T and J. pinnipedialis (Fig. 1) . The two strains however did not cluster with other species of the genus Jeotgalicoccus, but formed a distinct branch separated from the monophyletic cluster of other species of the genus Jeotgalicoccus and A. persicus, which clustered next to the main cluster of the genus Jeotgalicoccus. Strain 140805-STR-02
T and the type strain of J. pinnipedialis clustered in a distinct branch within the Staphylococcaceae with the type strain of N. ampullae (Fig. 1) T within the family Staphylococcaceae including all currently proposed species of genera assigned to the family. The tree was generated in ARB using GTR-GAMMA and rapid bootstrap analysis. It based on 100 resamplings (bootstrap analysis) and gene sequences between gene termini 128 and 1443 (according to Brosius et al., 1978) . Numbers at nodes represent bootstrap values >70 % based on 100 replications. Circles at nodes represent nodes also present in the maximum-parsimony and neighbour-joining trees. Large circles mark those nodes which were also supported by high bootstrap values with the other treeing methods. Bar, 0.01 substitutions per nucleotide position. Type strains of Brevibacillus formosus and Brevibacillus brevis were used as outgroups.
CCUG 42722
T (AJ251530) shared high a 16S rRNA gene sequence similarity with each other (98.6 %), they shared only 92.7 to 94.1 % pairwise 16S rRNA gene sequence similarities with other species of the genus Jeotgalicoccus and 93.9 and 93.6 % 16S rRNA gene sequence similarity with N. ampullae TRF-1 T (EU240886) and 92.9 and 93.3 % sequence similarity with A. persicus A76 T (HQ433462), respectively.
For further genotypic analysis, high-molecular-weight genomic DNA of strains 140805-STR-02 T and J. pinnipedialis CIP 107946
T were extracted by the method of Pitcher et al. (1989) .
DNA-DNA hybridisation values among the two strains, obtained by the method of Ziemke et al. (1997) , were below the species level, 60.3 % (reciprocal, 51.2 %), indicating that the two strains represent two different species.
The genomic DNA G+C content of strain 140805-STR-02 T was 37.4 % which was determined by the DNA melting temperature method established by Gonzales & Saiz-Jimenez (2002), as described previously by Glaeser et al. (2013) . This value is slightly lower than the genomic G+C content of J. pinnipedialis (38.6 mol%; Hoyles et al., 2004) . The G+C content of the two strains was higher than the G+C content reported for N. ampullae (33.5 mol%; Alves et al., 2008) but in the same range as the G+C content of A. persicus (38.8 mol%; Amoozegar et al., 2014) . The G+C content of most of the other species of the genus Jeotgalicoccus was T DPG, diphosphatidylglycerol; PG, phosphatidylglycerol; L1-L4, unidentified lipids not stainable with any of the applied specific spray reagents. .7) 4.1 *Fatty acids that could not be identified by GC using the Microbial Identification System (Microbial ID) software. J. marinus JSM 076033 T contained in addition 9.7 % of summed feature 4 (iso-C 17 : 1 I and/or anteiso-C 17 : 1 B). slightly higher (40.8-42 %; Yoon et al., 2003; Liu et al., 2011b; Chen et al., 2009) except for that of J. huakuii, which was lower (36.8 mol%; Guo et al., 2010) .
For polyamine, quinone and polar lipid analyses cells were grown in PYE medium (Busse et al., 2005) at 28 C. For analysis of polyamines (Altenburger et al., 1996; Busse et al., 1997) biomass was harvested at the lateexponential growth phase. Quinone and polar lipid extraction and analyses were carried out as described by Tindall (1990a, b) and Altenburger et al. (1996) . HPLC equipment was described by Stolz et al. (2007) ]. To the best of our knowledge this is the first time that the polyamine pattern of a member of the Jeotgalicoccus clade has been analysed. Strain 140805-STR-02 T exhibited a quinone system consisting of menaquinone MK-7 (94 %) and MK-6 (6 %). Among species of the genus Jeotgalicoccus and close relatives a similar quinone system with a proportion of more than 90 % MK-7 has only been reported for J. huakuii (Guo et al., 2010) and a proportion of 89 % MK-7 for J. pinnipedialis (Hoyles et al., 2004) . The quinone system clearly differs from that reported for N. ampullae, with equal proportions of MK-8 and MK-7 (Alves et al., 2008) . The polar lipid profile of strain 140805-STR-02 T (Fig. 2) consisted of the major compounds diphosphatidylglycerol and phosphatidylglycerol and four unidentified lipids, not stainable with any of the applied specific spray reagents, present in minor to moderate amounts. The presence of the major lipids diphosphatidylglycerol and phosphatidylglycerol is characteristic for species of the genus Jeotgalicoccus (Guo et al., 2010; Hoyles et al., 2004; Martin et al., 2011; Yoon et al., 2003) . Fatty acid analysis was performed according to the methods of K€ ampfer & Kroppenstedt (1996) after cultivation of the strains on TSA at 28 C. Fatty acids were separated with a 5898A gas chromatograph (Hewlett Packard). Respective peaks were automatically integrated and fatty acid names and percentages were determined with the Sherlock MIDI software v. 2.1 (TSBA v. 4.1).
The fatty acid profile of strain 140805-STR-02
T was very similar to those obtained for J. pinnipedialis and other species of the genus Jeotgalicoccus (Table 1 ). The major fatty acids detected for strain 140805-STR-02
T were iso-C 15 : 0 and anteiso-C 15 : 0 . The fatty acid pattern was typical for the members of the genus Jeotgalicoccus and clearly different to that reported for N. ampullae which did not share most abundant fatty acids with species of the genus Jeotgalicoccus but is dominated by C 14 : 0 and C 16 : 0 (Alves et al., 2008) .
Results of the comparative physiological characterization using always identical test conditions are given in Table 2 and the species description, with methods as described previously (K€ ampfer, 1990; K€ ampfer et al., 1991) .
The observed phenotypic and the genotypic differences in DNA-DNA pairing clearly warrant the classification of strain 140805-STR-02 T and J. pinnipedialis as representing two distinct species. While the 16S rRNA gene-based phylogeny indicated a closer relationship of 140805-STR-02 T and J. pinnipedialis to N. ampullae, chemotaxonomic data clearly Guo et al., 2010) ; 9, N. ampullae TRF-1 T (data from Alves et al., 2008) . All data for taxa 1 and 2 from this study and from 3 to 4 from Martin et al. (2011) were analysed under exactly the same conditions. +, Positive; À, negative; (+), weak positive. 14 % (w/v) salts
supported the assignment of strain 140805-STR-02 T to the genus Jeotgalicoccus. Both strains showed striking differences from the chemotaxonomic data reported for N. ampullae by Alves et al. (2008) The type strain 140805-STR-02 T (=LMG 29445 T =CCM 8667 T ) was isolated from exhaust air of a pig barn. The genomic DNA G+C content of the type strain is 37.4 mol%.
